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Brief Report

Abstract
 Despite the need to use prophylactic antimicrobials to prevent infection at the surgical site, in 
many cases the use of prophylactic antibiotics is inappropriate. The aim of this study was to determine 
the pattern use of surgical site infection antibiotics prophylaxis based on standard guidelines in a teach-
ing hospital in Shiraz. In this observational study, information of 338 patients from May to October 2020 
received prophylactic antibiotics before surgery at Shahid Faghihi Hospital affiliated to Shiraz University 
of Medical Sciences was reviewed. Type of antibiotics, combination of antibiotics, dose and duration of 
treatment for each patient were defined based on both the American Society of Health-System Pharmacists 
(ASHP) and the National Ministry of Health and Medical Education of Iran guidelines for antimicrobial 
prophylaxis in surgery. Of the total 338 patients included in this study, only 27.5% received antibiotic 
prophylaxis according to standard guidelines. The most commonly used antibiotic class for surgical site 
infection prophylaxis was the first generation cephalosporins. The highest rate of antibiotic prophylaxis ap-
propriateness was identified in the urology ward (11.53%). Few cases of antibiotic prophylaxis have shown 
complete compliance with the standard guidelines in this preliminary report.  
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1. Introduction
 Preoperative antibiotic prophylaxis is an 
effective strategy for reducing post-operative in-
fections (1). Surgical site infections are one of the 
most common complications of surgery (2). The 
correct antibiotic prophylactic regimens relies on 
the following items: the need for prophylaxis, type 
of antibiotic, appropriate dose, time of administra-
tion regarding incision, route of administration, 
duration of antibiotic use, and intervals of admin-
istration (3). The incorrect use of pre-operative 
antibiotic prophylaxis can increase the mortality 
rate, adverse drug reactions, resistant bacterial in-
fection, treatment costs, and the length of hospital 

stay (4-7).
 About one-third of patients in hospital re-
ceive antibiotics, at least half of which are unnec-
essary (8). In many hospitals, antibiotics account 
for more than 10% of drug costs, and additional 
costs secondary to antibiotic resistance is also con-
siderable (8).
 Studies have shown that compliance with 
the antibiotic prophylaxis guidelines is low. Ac-
cordingly, errors in antibiotic prophylaxis before 
the surgery vary between 52% and 100% (7, 9-12). 
There are various global guidelines that help ad-
here to the principles of prescribing pre-emptive 
surgical antibiotics, based on valid scientific, sur-
gical, pharmacological and infectious resources 
(13). 
 Worldwide, several studies have been car-
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type, dose, route of administration, starting time, 
and also the duration of treatment. 

2.1. Statistical analysis
 The Statistical Package for the Social Sci-
ences (SPSS) 21.0 version was used for all statisti-
cal analyses. Continuous and descriptive variables 
were reported as mean ± standard deviation (SD) 
and percentage, respectively. Possible associa-
tion between continuous and categorical variables 
were evaluated using Independent t-test and Chi-
square test, respectively. P-values less than 0.05 
were considered statistically significant.

3. Results
 The study population comprised 338 pa-
tients. Table 1 lists general characteristics of the 
cohort. More than half of the cohort (50.8%) were 
males. However, the number of male and female 
patients was comparable (P=0.78). On the other 
hand, the mean ± SD age of the male and female 
patients was 48.09±18.08 and 46.15±17.88 years, 
respectively. The age difference was not statistical-
ly significant between male and females (P=0.29). 
 Among all patients undergoing surgery, 
only 105 (27.5%) were treated with antibiotics in 
accordance with all aspects of the studied guide-
lines. In addition, type, time interval, and dose of 
antibiotic prophylaxis were considered to be ap-
propriate in 251 (63.2%), 177 (44.6%), and 242 
(61%) patients, respectively (P=0.54). According 
to Table 2, the highest rate of antibiotic prophy-
laxis appropriateness was identified in the urology 
ward (11.53%), followed by obstetrics (4.4%). 
These differences between wards reached the level 

ried out, indicating that the use of antibiotics for 
surgical prophylaxis is not desirable. For example, 
in France in 2000, only 41.7% of patients under 
surgery used antibiotics correctly (14). In the same 
year in another study in France, the total rate of 
compliance with preventive antibiotic prescrip-
tions was reported to be 53% (15). In India, the 
percentage of compliance with guidelines in the 
first-level and third-level hospitals was 51% and 
64%, respectively (16). 
 In Iran, a number of studies have carried 
out on the use of antibiotics before, during and af-
ter surgery (17-19). Therefore, due to the numer-
ous possible complications regarding the incorrect 
administration of antibiotics and lack of adequate 
information about their prescription status in our 
country, we aimed to assess the pattern of preoper-
ative antibiotic prophylaxis in a teaching hospital 
in Iran. 

2. Methods
 This was a cross-sectional, observational 
study, conducted on all eligible patients admit-
ted to 8 surgical wards of Shahid Faghihi hospi-
tal, a large referral university-affiliated, 497-bed 
health-care setting, during 6 months from May to 
October 2020. The Medical Ethics Committee of 
Shiraz University of Medical Sciences approved 
the study. 
 The inclusion criterion was receiving at 
least one antibiotic before surgery for preventing 
surgical site infections. Exclusion criteria included 
the presence of fever or positive bacterial culture, 
or requiring antibiotic therapy for a suspected or 
documented infection before surgery. There is no 
limitation regarding the type and duration of sur-
gery. 
 Required information was obtained using 
a checklist including patients’ demographic char-
acteristics, laboratory data, the ward, type of sur-
gery, and the antibiotic regimens (including type, 
dose, and time of administration). 
 Based on both the American Society of 
Health-System Pharmacists (ASHP) and National 
Ministry of Health and Medical education of Iran 
guidelines for antimicrobial prophylaxis in sur-
gery (20), the appropriateness of the prescribing 
was determined in terms of the choice of antibiotic 

Table 1. General characteristics of the study pop-
ulation (N=338).

Age, mean ± SD (years) 41.18±17.98
Gender  
N (%)

Female 166 (49.2)
Male 172 (50.8)

Type of ward 
N(%)

Obstetrics 31 (9.2)
Urology 83 (24.6)
General 63 (18.6) 

Oncology 54 (16.0)
Colorectal 60 (17.7)

Cardiac 47(13.9) 
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of statistical significance (P<0.001). 
 Table 3 shows the distribution of the fre-
quency of preoperative antibiotic prophylaxis 
based on the antibiotic class. The most commonly 
prescribed antibiotic class was the first generation 
cephalosporins including cefazolin. On the other 
hand, penicillins was the least frequently used an-
tibiotic. This difference was statistically signifi-
cant (P<0.001).

4. Discussion  
 Prescription of antimicrobial prophylaxis 
before and after surgery is an essential practice in 
reducing the incidence of surgical site infections. 
The correct antibiotic type, dose, interval, route of 
administration, start time, and duration of treat-
ment will bring us closer to this goal (20). Accord-
ing to our knowledge, there are very few studies 
performed in the Iranian population to evaluate the 
pattern of preoperative antibiotic prophylaxis.

 Findings of this study showed that an-
tibiotic use was in accordance with the standard 
guidelines in only about one-fourth (27.5%) of 
patients. In other words, correct practice on anti-
biotic prescription in our study was found to be 
low and the total rate of inappropriate adminis-
tration of pre-operative antibiotics was 73.7%. In 
line with our finding a study by Raeeszadeh and 
Berenjian in surgical wards of a teaching hospi-
tal in Isfahan showed that 64.5% of patients had 
received the prophylactic antibiotics based on 
standard prescribing protocol (21); In contrast, a 
descriptive, cross-sectional survey carried out in 
2011 in Iran (7) and an observational study per-
formed in Nicaragua (22), the rate of compliance 
with the international guidelines was only 4.6% 
and 7%, respectively. Finally, Vessal et al in 2010 
reported that all parameters of antibiotic prophy-
laxis in only 1 out of 155 (0.65%) surgical pro-
cedures was according to the ASHP guideline at 

Table 2. Frequency distribution of preoperative antibiotic prophylaxis compliance with standard guide-

lines divided by type of ward.
Type of ward Compliance with standard guidelines P

Yes No
Obstetrics 15(4.4%) 16(4.7%) <0.001
Urology 39(11.53%) 44(13.0%)
General 7(2.1%) 56(16.6%)

Oncology 10 (2.9%) 44(13.0%)
Colorectal 7(2.1%) 53(15.7%)

 Cardiac 11(3.2%) 36(10.7%)
Total 89(26.3%) 249(73.7%)

Table 3. Frequency distribution of preoperative antibiotic prophylaxis compliance with standard guide-
lines divided by antibiotic class.

Antibiotic class Compliance with standard guidelines P
Yes No

Cephalosporins (1st generation) 18(21.2%) 128(50.2%) <0.001
Cephalosporins (3th generation) 47(55.3%) 58(22.7%)

Carbapenems 3(3.5%) 3(1.2%)
Glycopeptides 1(1.2%) 5(2.0%)

Penicillins 0 1(0.4%)
Aminoglycosides 8(9.4%) 4(1.6%)
Fluoroquinolones 7(8.2%) 16(6.3%)

Metronidazole 1(1.2%) 32(12.5%)

Lincomycin 0 8(3.1%)
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Namazi Hospital in Shiraz, Iran (23). Disparity in 
the rate of non-adherence to standard protocols of 
pre-operative antibiotic prophylaxis in different 
studies can partially attribute to variation in rel-
evant reference guideline used, type of studied sur-
gery, and also the number of investigated items for 
antibiotic prophylaxis. 
 In terms of the class of antibiotic used 
in the our cohort, the most commonly prescribed 
antibiotic was the first generation of cephalospo-
rin; while, penicillin class was the least frequent 
prescribed agents. Non-compliance with standard 
guidelines in the participants mostly related to 
first and third generation of cephalosporins. Simi-
larly, Montazeri et al. (24) have reported that the 
most commonly used antibiotics as antibiotic pro-
phylaxis before surgery at a teaching hospital in 
Tehran, Iran were the first generation of cephalo-
sporins. In a study by Afhami et al. (7), cefazolin 
was also the most common prophylactic antibiotic 
before surgery. The same results were noticed by 
Bull et al. in Australia (25). Furthermore, Askarian 
et al have indicated that cefazolin was prescribed 
in 97% of cases of neurological procedures in 2 
teaching hospitals in Iran (18). Conversely, in or-
thopedic surgeries, cefuroxime and cefoperazone 
were the most commonly prescribed antibiotics 

(26). The combination of ampicillin and cloxacil-
lin or cloxacillin and metronidazole were other 
usual pre-orthopedic operative choices (27). Phy-
sician preference, the presence of hospital or na-
tional guidelines based on local antibiotic resistant 
pattern, and diversity in the type of surgeries may 
account for possible differences about the class of 
antibiotic used for surgical site infection prophy-
laxis in various studies.    

5. Conclusion 
 Considering all aspects of the appropriate 
use of antibiotic prophylaxis for surgical site in-
fections, our preliminary study demonstrated that 
only a few cases have shown complete compliance 
with the standard guidelines. It is recommended 
to provide and educate standard instructions of 
antibiotic prophylaxis to surgical team through 
electronic bulletins and on-line or face-to-face 
workshops. Additionally, implementing a continu-
ous supervisory system by the pharmaceutical care 
unit and giving surgeons feedback on how to ad-
minister prophylaxis can improve the rational use 
of antibiotic prophylaxis before surgery.
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